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osting by EAbstract Purpose: The aim of this article is to determine factors associated with hematoma dur-
ing placement of dental implants in the anterior mandible and to provide the dental practitioner
with preventive measures to avoid such a life-threatening complication.
Methods: All available clinical case studies from (1986 to 2010) published in English or with Eng-
lish abstract were reviewed and analyzed.
Results: Nineteen studies have been identiﬁed and written in the literature. Most of the reported
studies were case series and they showed that hematoma is a very rare complication, but general
dental practitioners do not pay attention to the signiﬁcance of the mandible anatomy in the anterior
area and the possibility of perforation of the lingual cortex during placement of the dental implants
in that position.
Conclusions: The use of dental CT in planning the implant treatment coupled with accurate determi-
nation of implant length in order to provide detailed data about themandible anatomy are highly rec-
ommended to avoid the occurrence of hematoma in the ﬂoor of the mouth and the airway obstruction
that may lead to death during placement of dental implants in the anterior mandible.
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Placement of dental implants in the anterior mandible is a rou-
tine procedure and considered to be safe. The sublingual hema-
toma complication that can occur during placement of
mandibular endosseous dental implants is potentially life-
threatening (Kalpidis and Setayesh, 2004). The growing of
knowledge of the causes of that complication is an important
aspect of treatment planning. General practitioners and spe-
cialists do not pay attention to discuss this complication with
patients before surgery. Upper airway obstruction, severe
bleeding and formation of a hematoma in the ﬂoor of the
mouth are the result of vascular trauma (Hofschneider et al.,
1999). This vascular complication is attributed to unwanted
perforations in the lingual cortical plate (Kalpidis and Seta-
yesh, 2004; Hofschneider et al., 1999).
Formation of hemorrhage can easily spread in the loose tis-
sues of the ﬂoor of the mouth, the sublingual area and the
space between the lingual muscles. Swelling can occur rapidly
and can cause acute airway obstruction, which may require
intubation or an emergency tracheostomy (Kalpidis and Seta-
yesh, 2004; Hofschneider et al., 1999; Krenkel et al., 1985). The
mandible region from the lingual side, is a very important vas-
cular area. It is supplied by the sublingual branch of the lingual
artery which anastomoses with the submental artery, a branch
of the facial artery, and the incisive arteries, branches of the
inferior alveolar artery (Kalpidis and Setayesh, 2004; Hof-
schneider et al., 1999; Krenkel et al., 1985). This rich anasto-
mosing blood supply plexus lies very close to the
interforaminal lingual cortical plate of the mandible and severe
hemorrhage from this region has been reported as a complica-
tion of implant placement and other surgical procedures (Kal-
pidis and Setayesh, 2004; Hofschneider et al., 1999; Dubois
et al., 2010). Different anatomical studies reported that many
unnamed accessory foramina are present in the mandible,
especially on the lingual side (Hofschneider et al., 1999;
McDonnel et al., 1994; Loukas et al., 2008). The anatomical
description of the median, situated in the midline of the man-
dible (McDonnel et al., 1994) and lateral lingual foramina, sit-
uated between the canine and the premolar region (Kalpidis
and Setayesh, 2004) and their linked canals contents is still a
matter of debate. Different descriptions about canal content
and different terminology to locate the mandible lingual fora-
men have been reported in the literature (Kalpidis and Seta-
yesh, 2004; Hofschneider et al., 1999; Liang et al., 2006). The
purpose of this review is to identify the sublingual hematoma
complication that have been reported in conjunction with den-
tal implant treatment in the mandible anterior area and pro-
vide data regarding its frequency.2. Materials and methods
A literature search using MEDLINE, accessed via the
National Library of Medicine PubMed interface
(http://www.ncbi.nlm.nih.gov/pubmed), searching for articles
relating to the ﬂoor of mouth hemorrhage and life-threatening
airway obstruction during immediate dental implant place-
ment in the anterior mandible written in English. The follow-
ing search string was used: ﬂoor of mouth hemorrhage,
implant placement in the anterior mandible, complication of
dental implant. All the reported papers in the literature were
reviewed (1986–2010). We also used the ‘‘Related Articles’’
feature of PubMed to identify further references of interest
within the primary search. These references were obtained,
and from their bibliographies, pertinent secondary references
were also identiﬁed and acquired. The process was repeated
until no further new articles could be identiﬁed. The abstracted
literature was reviewed.
3. Results
Our search has identiﬁed 19 studies that were written in the
literature. No randomized controlled trials have been identiﬁed
in the literature to evaluate the incidence of that life threaten-
ing complication and to give a clear guideline to avoid that
complication, therefore, all of these studies which reported
that complication were case series (Table 1).
Krenkel and Holzner (1986) reported the formation of the
threatening hemorrhage in the ﬂoor of the mouth due to a sin-
gle tooth implant in the canine region. Mason et al. (1990) re-
ported the potential of fatal hemorrhage arising from dental
implant placement in the mandible. Anatomic considerations
of the lingual artery and its divisions in the ﬂoor of the mouth
should be identiﬁed. Laboda (1990) reported an unusual but
dangerous complication of implant surgery. Minimal perfora-
tions of the lingual plate and inferior border of the mandible
had been considered previously to be benign occurrences.
Ten Bruggencate et al. (1993) have indicated that two cases
of this life-threatening complication are reported. Ratschew
et al. (1994) reported that the bleeding results are from the
implant osteotomy preparation in the anterior mandible.
Mordenfeld et al. (1997) described a life-threatening hemor-
rhage in the ﬂoor of a patient’s mouth during routine implant
placement in the anterior mandible. Airway obstruction
caused by hematoma development resulted in acute nasotrac-
heal intubation and subsequent surgical intervention. Darriba
andMedonca-Caridad (1997) reported hemorrhage in the ﬂoor
of a patient’s mouth during implant placement in the anterior
mandible. Panula andOikarinen (1999) reported severe hemor-
Table 1 Shows the description of the clinical case series that reported in the literature (1986–2010).
Author name Reason of bleeding Onset of
bleeding
Airway management
Krenkel and Holzner (1986) Perforation of lingual plate,
which was felt during osteotomy
After 4 h Intubation
Mason et al. (1990) Perforation of lingual plate,
which was felt during osteotomy
After 4–5 h Intubation
Laboda (1990) Not reported Not reported Intubation
Ten Bruggencate et al. (1993) Perforation of lingual plate,
which was felt during osteotomy
After 6 h Intubation
Ratschew et al. (1994) Implant osteotomy preparation During
implantation
Intubation
Mordenfeld et al. (1997) Perforation of lingual plate,
which was felt during osteotomy
During
implantation
Intubation
Darriba and Medonca-Caridad
(1997)
Surgical manipulations During
implantation
Tracheostomy
Panula and Oikarinen (1999) Tear of lingual periostium After 30 min Intubation
Givol et al. (2000) Perforation of lingual plate,
which was felt during osteotomy
During
implantation
Tracheostomy
Niamtu (2001) Perforation of lingual plate,
which was felt during osteotomy
During
implantation
Tracheostomy
Isaacson (2004) Perforation of lingual plate,
which was felt during osteotomy
During
implantation
Not reported
Boyes-Varley and Lownie (2002) Perforation of lingual plate,
which was felt during osteotomy
After 30 min Tracheostomy
Kalpidis and Konstantinidis (2005) Perforation of lingual plate,
which was felt during osteotomy
During
implantation
Not reported
Budihardja et al. (2006) Perforation of lingual plate,
which was felt during osteotomy
Not reported Intubation
Woo et al. (2006) Perforation of lingual plate,
which was felt during osteotomy
During
implantation
Tracheostomy
Del Castillo-Pardo et al. (2008) Perforation of lingual plate,
which was felt during osteotomy
During
implantation
Intubation
Pigadas et al. (2009) Perforation of lingual plate,
which was felt during osteotomy
During
implantation
Intubation
Dubois et al. (2010) Perforation of lingual plate,
which was felt during osteotomy
During
implantation
Tracheostomy
Frenken et al. (2010) Perforation of lingual plate,
which was felt during osteotomy
During
implantation
Administration of
medication and
intensive
observation
Hematoma as complication of dental implants 13rhage after implant surgery. The reported cause of the bleeding
was tear of lingual periostium. Givol et al. (2000) described a
case of emergency tracheostomy following life-threatening
hemorrhage in the ﬂoor of the mouth during immediate im-
plant placement in the mandibular canine region. They
stressed that short implants (14 mm or less) should be used
in the mandibular canine region and that effective treatment
of this complication is essential. Niamtu (2001) reported a case
of near-fatal airway obstruction secondary to sublingual bleed-
ing and hematoma is presented. Furthermore, the authors indi-
cated that the ﬂoor of the mouth contains branches of the
submental, sublingual and mylohyoid arteries that may lead
to life-threatening complications. This caution obviously ex-
tends to any dentoalveolar surgical procedure that concerns
the ﬂoor of the mouth such as tori removal, extractions, and
iatrogenic dental injuries. Isaacson (2004) reported a 56-year-
old man with severe caries underwent multiple mandibular
tooth extractions and alveoloplasty and received endosseous
implants. During the surgical procedure, the patient developed
a large sublingual hematoma that required hospitalization.They recommended that practitioners who perform implant
surgery in the anterior mandible should notify patients of the
potential risk of sublingual hematoma formation, and be able
to manage acute airway that may result from this complica-
tion. Boyes-Varley and Lownie (2002) described an extensive
hematoma in the ﬂoor of the mouth, following placement of
implant in the anterior mandibular region, which rapidly be-
came life-threatening, requiring an emergency tracheostomy
to establish a surgical airway. Kalpidis and Setayesh (2004)
have mentioned that massive internal bleeding in the highly
vascularized region of the ﬂoor of the mouth is the result of
an arterial trauma induced by instrumentation, usually
through a perforation of the lingual cortical plate. Depending
on the clinical situation, hemorrhage may commence immedi-
ately or with some delay after the vascular insult. The progres-
sively expanding lingual, sublingual, submandibular, and
submental hematomas have the tendency of displacing the ton-
gue and ﬂoor of the mouth to obstruct the airway. Budihardja
et al. (2006) described a case of life-threatening hemorrhage in
the ﬂoor of the mouth after second-stage surgery to place the
14 B. Tarakji, M.Z. Nassanihealing abutment. The implants were forced to match with the
prosthesis in a severely atrophic lower jaw, resulting in
perforation of the lingual cortex and mucosa of the ﬂoor of
the mouth. Woo et al. (2006) described a life-threatening com-
plication that resulted from the placement of mandibular im-
plants. Dubois et al. (2010) reported that an immediate and
delayed case of massive bleeding in the ﬂoor of the mouth after
implant placement. This highly vascularized region is vulnera-
ble and bleeding can be induced easily by instrumentation,
causing a vascular trauma, usually by perforation of lingual
periostium. They indicated that in almost all cases the expand-
ing hematoma formation starts during surgery. The effect of
the vasoconstrictive agent in the local anesthetic combined
with an injury of the lingual arterio-venous plexus can result
in delayed swelling, causing respiratory distress through
obstruction of the upper airways. Frenken et al. (2010) re-
ported that a patient experienced severe bleeding in the ﬂoor
of the mouth as a consequence of the placement of 2 implants
in the resorbed anterior segment of the mandible. The resulting
swelling of the ﬂoor of the mouth caused a life-threatening
obstruction of the trachea. The patient was urgently trans-
ferred to a hospital. Treatment there consisted of the adminis-
tration of medication and intensive observation. Del Castillo-
Pardo et al. (2008) reported that a 53-year-old man developed
a hematoma of the ﬂoor of the mouth following dental implant
procedure, requiring admission to the hospital. Pigadas et al.
(2009) presented the case of a patient who attended their unit
with acute airway obstruction following osseo-integrated im-
plant placement in the anterior mandible.
4. Discussion
The design of clinical implant studies in the mandible anterior
area has not been standardized, the reporting of the incidence
of the hematoma tends to vary among studies in the literature,
consequently, there are only a small number of studies report-
ing that complications (Table 1). This variation makes it difﬁ-
cult to determine whether an unreported complication was not
evaluated as part of the study data collection, never occurred,
or may have occurred but was not reported. Perforating the
lingual cortex of the anterior mandible invades the ﬂoor of
the mouth, and creates opportunity to damage structures in
the sublingual area. It is necessary for dental implant practitio-
ners to investigate the anatomy and vascular supply of the
mandible at the stage of pre-treatment plan. Most studies indi-
cate that the submental and sublingual arteries may course
intimately to the lingual cortical plate from the ﬂoor of the
mouth (Krenkel et al., 1985; Dubois et al., 2010; McDonnel
et al., 1994). Bavitz et al. (1994) reported that the submental
artery is most often the arterial major source to supply blood
to the ﬂoor of the mouth and lingual gingiva (60% of the lat-
eral neck dissection in 74 dissected human adult cadavers had
a large branch of the submental artery perforating the mylohy-
oid muscle. Thirty-three percentage of the dissections of the
ﬂoor of the mouth revealed a small sublingual artery. In all
of these cases, a large branch of the submental artery was
found perforating the mylohyoid.
Hofschneider et al. (1999) reported that the injured vessels
in the ﬂoor of the mouth are most likely branches of the sub-
lingual artery and not the submental artery as suggested by Ba-
vitz et al. (1994).Bavitz et al. (1994) and Hofschneider et al. (1999) indicated
that the arterial major supply of the anterior mandible depends
on the sublingual artery and submental artery as well.
Practitioners should assess the anatomy of the mandibular
lingual foramen and its linked canals (mandibular lingual vas-
cular canals), describing their frequency, diameter, and loca-
tion. The use of X-ray imaging, is not a useful substitute as
it may not visualize these canals (McDonnel et al., 1994),
but dental CT has the advantage for pre-implantation assess-
ment of jaw anatomy to visualize the position, diameter and
course of the lingual vascular canals of the mandible. How-
ever, in the most reported cases in this study a drilling depth
of 15 mm has been used during implant placement procedures
and the arterial damage was always induced also by perfora-
tion of the lingual cortical plate, in consideration of the very
rich bloody supply plexus which is close to the lingual cortical
plate, and not directly by the mandibular lingual vascular ca-
nals because of their short diameter (Scaravilli et al., 2009).
In patients with atrophic edentulous mandible, the alveolar
ridge resorption could be considered a risk factor for lingual
cortical plate perforation by implant placement and other sur-
gical procedures (Woo et al., 2006).
The primary procedures to control the bleeding in the den-
tal ofﬁce and the experience of the general practitioners are so
limited. Bavitz et al. (1994) indicated that previous attempts to
ligate the lingual artery for ﬂoor of mouth hemorrhage may be
ineffective and that the sublingual or its parent facial artery
should be ligated ﬁrst. If this does not control the bleeding,
then the lingual artery should be ligated. Arterial ligation pro-
cedures are complex operations and require the expertise of a
surgeon skilled in head and neck surgery. External arterial
ligation is only used in severe or uncontrollable cases. Success-
ful exploration of the ﬂoor of the mouth with visualization and
ligation of the offending vessel has been described (Laboda,
1990).
There are preventative measures to be considered before
placing implants in an atrophic mandible. One simple method
is to palpate the lingual surface to determine the possibility of
perforation potential. In addition, palpation of the lingual
surface of the mandible during the preparation while gently
advancing the bur would be helpful. A lingual subperiosteal
ﬂap will ensure direct observation and protection of the lingual
structures for those patients in whom perforation is a concern.
It is recommended to use computed tomographs or tomograms
that show the mandibular anatomy in a sagittal plane. Such
procedure would be preferable in the pre-assessment of the
dental implants particularly in the mandible anterior area.5. Conclusion
Although implant placement in the edentulous anterior mandi-
ble is a common procedure, it is not without a risk. Clinicians
should inform patients of that potential complication, and sur-
geons should be well educated and trained to apply the pri-
mary emergency procedures in the treatment of sublingual
hematoma. Clinicians should assess the mandible anatomy
for the patient to determine if he or she is a good candidate
for implants, as well as determine the correct implant length.
Early recognition and treatment of the sublingual hematoma
should result in a favorable prognosis for the patient.
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